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(57) Abstract: 



PURPOSE: A receiving device of a digital TV is provided to use a four 
level slicer in a channel equalizing process when reliability of a 
predicted value is high, after predicting a register value of a trellis coder 
in a transmitting side, and to use an eight-level slicer when the 
reliability of the predicted value is low, so as to minimize decision errors 
of slicers to prevent a deterioration of a signal to noise rat.o(SNR). 
which is caused by a noise amplification of a feedback filter in a 
channel equalizer, even in a channel having a severe ghost, to improve 
the capacity of the channel equalizer. 



CONSTITUTION: A feed forward fi.ter(74-1) attenuates the -nf luenc > of adder(74 _ 2) adds an output of the feed 

a near ghost. A feedback fi.ter(74-7) attenuates the influence of a remote^ ghost [ 

forward fi,ter(74-1) to an output of the feedback filter (7 4-7) TN M£ ^^^ToJ^s of the first to the third slicer 
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£ 3,2. £. 221 zj- VSB -?-517l2l ^ 
£ 4-£ 3*1-11 TVS! ^ ^ ^ 

£5^5.431 127fl si VSB 3-£7l3 ^S* 
S. 6* 2E. 421 %$r7}2\ M ^ £ 

£ 8 o. £ 721 44 *#7l^l 

£ 921 (a) iJM (c)fe S 721 ^ Wl ^21 #^0^421 *** q-^VE £^ 
£ lO'-fr S-ta)^ **** 8VSB21 £*3^ 
'H 11* 127H21 ^oli cfl^7l£l ^a* 

71 .: 4^71 72 : *7l * 
73 : * «^ 74 : *fl^ **7l 
74-I : s|J= 3£$lH. ^ 74-2 : 7Rl7l 
74-3-74-5 : feaH*l 74-6 : ^ 
74-7 : A^- A =33 75 : *^<>H 
76 : ^€7l 77 : 8VSB 4^71 
78 : HH*| c)oiE|el^ 79 : 
80 : t-flol^ cl^^oH^ 
^21 #41$ 
Uttgjq sal 

^tg 0} ^ 71 -t- * a ^o>2l -f- 2fl 71 # 

VSB(vestigial side band) a <f^-i- °l"«- 0 r-- H-^l a 1 v-h -r^- a 

^^cs, «m* tv^ .WB TV* -I *«^ 7 > *a * CD 

t|*|« TV* *«. **<>1 ^ * »>**M **** ^ ; .1^21 
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3-?- S.^-& ^lH-^(ZenithHH ^l 0 ^ ***rJ«WVSB) tt o v ^* *fl^*>^ 5tU. tf* S.** «lc1i 

4 ii^a* tt^St* Si'-K °l^sl 3^- *l-tf*r 3*11 a o v *ft 3*}1 SVSB ^4r <M* 

*J£ 1995\4 *]|<^r$U. 199S\1 «>*7]^-e1 H*** SfJi 81^. 



»H, A oM VSB ^2fe «1. <&*4€ ^-a^-S ^°>eflS ^7lfe ^7flsl ^ ^tfl<* A| 

^A]^ uflSl ^-^r^-g- £2*Kr *^<*m. 

^ Aj-e> o^a|. cfl^-i- DSBCDouble Side Band)7> rfl« H#ol ^o^ss tr^r ^^tr* *>**Hr SSB(Si 
ng'le Side Band)7> cfl^sJS^Hl ^ VSBS *«*r* 

ZLelJn., cl^l^ TVS} ^f"^^ 2l*\91 ^eM^i (Grand Alliance ; GA)°IH *V£s|-* *V-8-tb ^^-fr 

^ 8VSB* sfl^S&ji, 3. ^ FCC^l *l"ir -*9 ACATSCAdvisory Committee on Advanced Tele 

vision Service)^ ^l-tf^r » 0 V^-§-°-S 8VSB^ ^-fr* ^^4. 

#7l 8VSB^ -tlJ:^ efl>§°l 87fl?]cll, '0'* 7l^AS <&r**tl 47^ SH^o] ft^°flS. 4 

3H*H 311t°l ^tB^KE* tf<3"*H «8-2qolcf. 

b}^, « 0 >^o))Ai cl^ifi ^o]'^* 8VSBS ^2*H "L^m* ^3 ^ 7 >*<H Slfe 3*1* T 

vfe °iW ^-a « * sa^. 

5. 1* ^eflsl TV3 t 1 ^ -g-^-HS-M, 3|°13 €^>°l7l (Randomizer) (11)^ 3H3* 

^t}*} *M sl<=-#S£ ^-±7|(12)S. #3*r^, e)A-#S€- ^71(12)^- H^-sU) "333*=- 3^- 
#S& ->?-i$-*M 20« r °m3 sfl^E) ^jra *l 7 >^ jf. ^o]^ «13eWl3)S #3 <*7l tflol^ °]e|2J«U13) 
cflol^l- 3«H*I -rf-^ofl sjtifl olEjel^sM VSB ^7l(14)S *^«V3., VSB ^71(14)^ cflo]^* 
b>oiso1|a-i -g^a s^eji Jfs^-tt * %&l&q*\a5)3. ^ v 7l ^Hl*«**Ki5)fe J?- 

^€ -a*«4 M)=li£S. ^-71-ilS. ZLe)ji, ^= ^-7] >0 J:» ^^7) (16)^ 4^ 

« -a-«a*H VSB £2:71(17)5. W VSB «3t7l(17)fe -tl^7V ^<9« 8VSB -t! 

iS £S*>^ RF £*7l(18)S #^*>31, RF £*7l(l8)fe 7l*)tfl<^ 8VSB RF rfl« {lis. 



©im. ^-71 VSB -^JL7l(14)^'£ 2^ «>S1- ^-o] I27n-eq ^^^i H^SC]7> *{V* 

°]B|el*|S ^^-sl<H jUA^, Ble)^ J:7l2V =elsrii^ £ 32r ^^l «H. 2 

ulBXzXjS S)o1 o] ^oflAi x 2 fe =e1SCl(31)^l^ Y 2 (=Z 2 )S ^3.^^. ^7l(32)°fl 

^ Y 2 feS«3l^-¥-a:*5|^l ^ Y 1 (=X 1 )£-S^Bl^^^-2l<H ■^alS.Z 1 Z 0 7>€cf. ZLB^JI, ^-71 BIb}^ 
Jl7|(32)Sl #^ 3 a)E ZjjZjZq^- 8eflt D J^(33)S 8efl^ ^j* {± 7,± 5,± 3,± 1}S nfl^c*. 



£ 4fe ^-7)^1- S-o] 8VSBS £2S]<>| cflolEil- ^S>7l ^sflsl TVS! ^ ^1^1 t 1 ^ 1:^ 

is^i, ^-y ^-aisi ^-^AS ^«8€^f. ^, 4271(41 H>Hfe RF aijl-i- 7l^cfl^ as % 

Bj.oluj 4^(42)31- # ^B^(43)S -*7l *7l El-olxg ^JjL(42)oflAl3=. >flrL^B §.71 {li, * 

71 -tlJl, E^oj^Jf-^- # ^eK43)pH^^ NTSC ^li» ^iTltb 4- *^-7l(44)S 

#7) *fl'^ *Sl-7l(44)fe- ^l°1^2l ^ 4^7l(45)S 

*>31, -*7l 4^7l(45)°llAi^ fl-S-fr 4^^- ^ VSB 4X7l(46)S #^tr^r. -*7l VSB +±7) U6)^^ 

«lel u l 42L» *V°i ^?I^|2l y l(47)S *^*Ka, ^\<il-z\£\*\(47)<^*\$t t^olE] °]Bl 

ejt^a) «l-3}-o.S tflolEll- cl^Eiejajtb * Hl = -^S^- 4±:7l(48)S #^trCr. A ^7l elA-#S€- 4i-7l( 
48)°fl^^ al = -*s€- 3H^* 4^«H ^1°1^ t|<|flTiH^(49)s cl^o>oi>i(49) 
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<*4fe ti\o)K\ &V°\o]z\a\ <%%z}<>-3. 444» «fl<g^4. 



4. . 



*4 VSB ^t7l(46)fe ^ 5o,l S44 *}*\ *ol. 1244 Ei^ 4*47> c^e^s. **44 Si 



WliJG-Mhn Noise ; AWGN) 4«44 S « VJ^-^S 
54 4 ldB^liU tf+4(Signal to Noise Ratio ; SNR) 4** 4VSB ^ 4&<* 44 

7> o. Al oj Sfl^oflA^ ^5L2^V 8VSB ^ 4^3.4 igo^t}. 

«« ««4* 8VSB^ «*4& +**44 *fr 4VSBofl «l*fl ^^^^jS.J^'lji 

flijj^ 1 8VSB *L W * 4* 444 « 4*44 4* ^4(44)4 JJH 

#£7} ^ 7^4. 

fi° av 71 sflva M7l(44)4 *4| »*SLS4. 7>4* S^=4 <3«* #4*H? 4^ S4=. ^4(feed forward 
mtlTcei) 211-2 ii* ^ 4 <^(feed back filter)(64), *4 4^ *4* *4C61>4 #3 

*7l 4 *4(64>i #444(63)* ^ W. 444, *4 #444(63)^ 8*« ("7,-5, 

-3,-1, + 1, + 3, + 5, + 7} #44444. 

4 <***4*4 ^4* 4*71(62)44 €4(61)4 #44 4^ 4 €4(64)4 *4* 44 

^ ^eM4(63)fe ^ 7}7P} ^ ^ 

=1^4 -#71 ^oH(63)4 31]- ^ ^Ei(64)S «a^S|S.S. -*7l *^oH(63)'i| aJ i < 

EU64)# 7-1^ r^A] 7>-a-7l(62)<=fl^ 3)- aflH. «BK61)3 #^^r iH«B^. 

■ "oJ 7 W -J71 ^^lAi(63)2l efl^4 -a^^ £317} A**. ^. SVSBfe 4VSB-11 «1*« ^1^4 ^7> 2 

♦4^4(63)4 5m 4^ 4 ^^(64)4 44 <1M *fr4» 37fl ^4 

?l££ ^41 7.1 sl ^-i- ^ola^t^. 



^-rg o] oi^-a^v S>fe ?l^^ sMl 
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£ ^1^-g- «H3*>7l' 3?l 3-2-3^1, BrX\^ ^ §J^7H eflt^ ^7> c}^ 

7113] #£}-°H^: ^-u]*Kti w^aji -^-SIS}*} ui]ol&l&] o^-fr ^ s-j-ul fl- <4««fi.^-^Als)fe eijolE)^. ^v).o] 



^•7i«4 ^ ^*> 7 | ^ti- -g- 4«- ^ihtvs} ^ 7>77>^ ji^Hi- 

^l^sVfe ^S. i^E. ^E^£f i=i HiEf ^1 7] »Jj ^E|3) #a -g- 71^1-^ 7><47l 2^-, A] ^ sfligoj ^7}. rfl- 

^7flSl «Bl-°H.3. -*7l 7><+7lSl 7l^7V 7># 7>77>^- AljL ^fS 31* 

^7) 3)J= »A .*^«|^ t^l'i^S}, #7] 7}#7)S] ^%0_S.^ ^^2) $\°}*\ ?Jt# cfl 

^*>J7 4)4* ^jq.^ tt^ Aj- 7 ) Cf^ 7 flS] ^eW*1 * «>m- -3*1*1* ^o]Ai oj)^ 7 }# T*7l7> 



>S-7) #HfolA-1 «il^7l^ #Aj^°l S-^el^ «1 = 4^3- 41"% S^l 413S7} fc-o.^ {-7,-3, 

{-5,-1, + 3, + 7} aJJ: dlt ^.g. #5H*l-& tf^*Hr ^-gr-^giLS. 

A>7l #2}-OH <^l#7l^ ^Al^ S^bI^ Jf Jl3}-€ Hmat* 4]%^ * 41% SSI AlSl£ 7 > ^O.^ 8BQ>3 *3l-oH 

» ^*H=r 31* 

aJ-71 ^efoH 4l%7l£r ^Aj^ol s ^ei^ ^3L7)2] 31*1 ii^ mOrnlt aj-e}) ^o_ s «>H, <Q2]e] a]?HH nr^ 
4m*N &■§- £fe ^"EflC state) 21 SAS ^-il%£] E^ei^ JfJiJ^ ^*>^1 uisa* 41%*Rr 3* fccf. 



*^<fl 4# cl^l^ TVSl ^a] ^Ife e^eli ^.Jis(-*H 8VSB ^2 ^ o.s. tflol^* ^*><^ 7l^ 

BlSa* ^ °il% Ut2l ^]S1S.7> ^-O.^ 431«§ ^El-olAj^. ^^-Sl-Jl, ofls. ^21 A]5l3E7> 8^ 

^Bl-Ol Aj^ ^^j*V<^ ^1*1 El 21 ^^2))^ i.Aj-^ *flV| ^^^2}, Aj-71 ^ 

4- "lEltil ^* ^^*>fe>l^ ^ 8VSB *<fcJM-. -S-71 i=l?lElsl»S^ ^. ofle) ^ 

^W$= rlojE^e)^ ^ g^c a£« f 5LW^ 



-g- H^e| + -¥-317121 efl^l^tl ml°ll &-8r ^l^i, ^4-2l Als) £7 > ^o.ig 4 afl^| ^ 

a»-oH*. aafl-Al ^5)^7} ^o.^ 85111 ^BfolAi* a}^^ ^a]s)^ Eflolef* #el-ol a-^ & o.s^ , ^ ^7l 

Sl ^A^lfet^l OJ^. 

^ ^^^1 4# ^^1, ^ 51^*^ ^AHll-21 Aj.^^ ^cg^. S-Sfl ^»Jj*fl^ ^o)cf. 

°}*h £ »}&^& ^ahi^. ^.E^-g. ^-ssH ^1*1 ^ ^ ' 

£ 7^r * «^<fl l4« Cl*|l| TV21 ^Al ^ Sl 1-^-ES.Ai, ^5fl2l ^A] ^H ^oi^ a^ 7 l (75)7l- ^ =f- 

a)£lol, *fl^ -§-3-71 (74 HI te- ^7fl2l ^e).olAi(74-3~74-5)2l- a^71 ^o}^ c$4±7] (75)^ ^o)o| c^tfl 4^ 7 fl 
21. ^e^olA-K74-3~74-5)^ «m* *l^¥(74-6)7> t\ ^]^. 



^. £ 8^ Aj-7] -^.71(74)21 Aj-^ 7}?}£ + *^ Aj-^^ ^^(74-1), ^ 

3.^^.21 o|^=-i- Ajifljy}-^ 3l£. ^E^(74-7), Aj-7l ^E SL^E ^el(74-.i)2l #^21- 3l^ «Ji ^El(74-7)2l # 
^-i" Cl«->fe 7l-A>7l(74-2), Aj-71 71-AV71 (74-2)21 #^ 7l2l7> 7}^ 7}^ A]^ Bfl^S. ^ *>fe *)1 1 ^fl^l ^ 3 
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£e}oH( 7 4-3~74-5)-, 44 #444 4«r4(75)4 aV 7 ] 4 x vfl*] *q 3 #4-44(74-3-74-5)4 

.Jr« ^ <>)!- ^.l^SM -^-7] 3!.H](7'i--7)5l 4 H.as ty~ °\\r\ Multiplexor . 44- r -il^4 ^th) 

3.^444. 



44*i ^71 1 #444(74-3)^ 3E 9 si (a)4 £* 4311S {-7.-3.+1.+5} *^HS*i, 44 #44^ 
4(75)Vi Ht^i ^-S7]S1 314^4 misl 0.2.3. <^^SL ^ &Sl ^S\5L7} fe# nfl 4i444. 4 
7] ^ 2 #4-44(74-4)fe 5= 94 (b)4 4* {-5,-l, + 3, + 7} ^"^l #44^ 4^4(75)°fl 

Ai B€4^ 4i44 31*1^4 m l4 fto] is ofl-^Sl H &4 44^7} fc# 4 4444. SLth ^ *q 3 ^ 
°H(74-5)fe E 9 si (c)4 84* {-7,-5 -3,-1, + l,+3, + 5, + 7} #4443.4, 4"4 #44^ ofl^. 7 l(75) 
44 &4 44^7> uj| 4444. 



a. E 3 ^ ^Al ;$*}s] ^-i7l(32)« Hid. 444H Yj'.Yi* ^rflS #4 4H Z 2 , Zj .2.3. #4 

4H Z 0 t=- B*4^ J?-i7l(32)s1 44^4 m H &ofl 4*fl ^444. ^4^, H€4^ 4-^4(32)4 #4 

4F1 {Z 2 Zj Z 0 }4 44 44 4 ¥ 31*4 ^5)^4, 31*4 4^7} 84 44 431 4* 3^" {-7. -5, - 
3 _! +1 +3> +5; +7} o. a | H z Q o^ ^o] 044 loli+6fl 44 7fl ^ 7 ). 40] = 7 ^ Ajjr ^ .{-7- 

3 +1 ' +5} { _ 5 _ li + 3t+ 7> a q-^b^x}. a,Z „2] 0*1 4-^4^ a]Ji «Q« ^ {-7 -3. + 1.+5} * 4^ 
*}^2) efl*°l 444^, Z 0 4 3M 10] ^ofl^ aJJt «w ^ {-5 -1.+3.+7} 4^ 444 43: 4*4 

4444 #344. 

neiss, H* 4^ 4-3:71(32)4 314^4 mH ^I^ &# # £4^ 4*4 S*4^ ^3:4(32)4 #4 

43: 4*4 244 £2. %W {-7,-3, + 1, +5} {-5.-1.+3.+7} &<**\ °1- 5J°fl Si 31, 

«>1 ^a.* £ 94 (c)4 8efl^ ^ej-o]Ai(74-5) £ 94 (a) £fe (b)4 45fl^ *4°1 A K 

74 _ 3 £ ^ 74-4)1- A>-g-%V + oIt^.. o^ 7 H, 4^* #4°1^^ SfltTjo} 7lBl7> 8B)l»g ^4"1^4 2^0^. 

°1* 4«fl, ^4 ^el-olAi ^^ 7 i(75)^ 7R!:7l(74-2)4 ^°14^b1 £ 34 ^€4^ ^^sl 

4 mii 4^4 St* °fl^-4-4 sfl 1 ! ^44(74)4 sfl l Ml 4 4 3 #444 (74-3-74-5)^ 4^ 44» *i«m4. 

SfEli JfA4(32)4 44^4 ml^rY 1 4 44^4 mOofl 4«fl ^4€4- 4 n fl, 44^4(m0ml)# ^4(sta 
te) &±3- #t>) 4^1(state machine)* £ 104 S14^ 44 4 ^^^S. S«« ^ &4. 

444, 4 44 (transition) 44 o a4 4«fl 4 ^444 S1 = (00), S2=(01), S3=(10), S4=(ll) ^47} 

*^§«Vj1, 4 4-444^ 27fls1 3fli7} ^>\+4. 

aels, 4 4444 27fls1 sfl^7> ^vq-fe ^?»t} s.^ .^444 4^tr4. 4» *4, k+i ^-44 Si 4 

444fe 44 ^4 ^, k ^44 Si 444 S3 444 4^7} °vq-ji, S2 4444^ Si 444 S3 444 4^7> => 
4ji, S3 4444fe S2 4-44- S4 444 ^7} Wi, S4 4444^ S2 444 S4 444 ^^7} -J.V44. 

4 4. B€4^ ^44 44^4 mi4 *k<$ 44 4 44^ 44 {S1.S3), {S2,S4)s. ^ Si4. 

eil^^4 mi4 4-%*Kr 4* £ 104 4* st4^ 444^444 7>^- 41-4 €• 44» 4^4^ 
44 44. ... 

44. 44k44 sfe)± ^-^7l°i ^ fto] si4 i« P(Si)fe 4*4 ^44 14 ^4 Si4 ¥4 4S4 Mi<H) 4: 
b144^i, e-** 4 44tr4. ^, ¥4 Mi4 4*^4 41-* 34. 
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r ' • P(Si) o: e M 



2 * . 

se i *S «a»it? °H. a* *<1*H «* svsb 4* **** = io«W a.b.c.ds. 

A=<"-7. +1>, B={-3, +5}, C={-5, +3}, D={-1, + 7}<>1 «^<H $14- 

Sift* M(0)V M2*M4* M(1)S M(0) < M<1)« 4 <M** ml* OAS. 

* bM-b] ml SI aoi 0^ « P(ml-O)* SI Ste S3<H ¥3 *H«l «4 JUrfM 
i; 3*1*3 ml* Sol ll **P<ml«Dte** S2 S*** S4«W ^o^. 

uW. P(ml-O) P(ml-l)o1« M(0) < M(l)«l« mH ^ ofl^l, n «Vtfl°l IJL 

flX^tiTmUl ftel 0^5= **** IS. P(ml-O) < P(ml-1)« °1» W« * 

Perr = — 



P(wl=0)+P(wl = l) 



1+^ 
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■ #71 3<*H M(0)r ^Efl S14 S3 ^± ¥*i "HB?H:il, M(l)^r #Efl S22}- S4 ¥3 ^1 

&«H«4-..acja. A-M(l)-M(0)«lcl-. 4sH.^7l 3--HH ASH ^. MCl)*+ M<0)2j *M fc-t-T 

^4 i-Tf ^0}^% ~r -Slcf. o]fe, ASH ^SNI^* ^H^. 3^. A?H M 

(1)4 M(0)^1 ?H «l£tt 3-°r°l°iL afl^H %f-°l t^Itt ?H C 1-. 

tr^A^ojiaj. Al3l£7>^^r 4Bfl^ ^°H(74-3 2^ 74-4)* A>-g-*}jl, a!s15L7} Q^S) 



°1* ^«fl. M(0) < MUH^l, A=M(1)-M(0) ^TflSHThresholdH'S °i|^7l(75)*r ^^(74-6)1- 

f-sfl £ 93 (a)4 aJJe. 31>§ ^ {-7.-3. + 1. + 5}* £fe *ll 1 *2}-°H(74-3)» ^«l*l-al, M(0) M(l)°l 
Jl A=M(1)-M(0) ^lSH^ £ 9S1 (b)4 ^ ^ 3112 3* {-5, -1, +3, +7}* £te *1 2 #eH A 1(74- 
4)» -id^t^. =1 3 + ^, A£l =£tfl3H <a^SJt^ ^oja £ 9^ ( C )s* ^ Aljr 5fl>§ {-7,-5,-3,- 
! i + li + 3i + 5| + 7} ^. £ fe ^ 3 #5 ^6lAi(74-5)« -a^m^r ml^l <4|*?H SHJtb*l# ^ 



.ZlElal, #71 ^^(74-6)1- Ai^S}^ ^-©H^H ^M^fe 3} = ^ ^(74-7)* ^ ^1 7>^>7l( 

74-2)^ 3}= ^eK74-1)3 #34 ^i^ 1 }. 

oinfl, #e^-oiAi ^^7)(75)^ £ 114 2°1 I27fl^ #4 0 lAi c^l?} 4 ?1 ^ 3 tt J 3 <>l ^#^-4. 

0 l^-°fl-H2l- ^ ^1*111 TV4 *t<£ #*H1 5£tt ^^7] xflsl eil^iEl ft 

-g. e)|^ JjL ofl^ fts} A15]£7> ^-JO ^ *fl^ 4511^ #SHA1» A>-g-§>al, o^ftSl HS\SL7\ 831*3 

°W ^-§-* *«fl ^^^>^ 7l# A>#^. «a^X| °>V|$>fe <SSloflAi tpg:^ ^^g ^ ^Ol 7}^ 

ttj-ej-Ai, ^sl 7l#^ ^si^ -a ah of 7l7H^ xfl-g-^s *v^3iife 5J01 o>qei- s.^ sj^si ^^ofl 2l*H 3«A*1 

(57) ^^Sl ^fl 
^ W 1- 

S^el^ ^5:^sl-oi 8^^cfl(VSB) «8-afl is H1°1e11- ^r^lsH *flv| ^ S^^l^ ^-s:^> 

cI^b^ Ela 01^ ^a) 3*1 4 ojoiA-l, 

^d#^ Al^ofl 7 >77>^- JliS* ^l7l*>fe i-^E. 3fl^; 

^ Jl^Hl- ^)l7l*>^ 31= «J? ^El; 

#71 3|= ^EiS} |34 31= ^ ^El°l 7R>*Hr 7>AV 7 1 ; 

-tls SfltSl ^7> Cl-€- ^7flSl #Hl-olA4s. THdSM, Aj-7l 7^7151 #^-§- 7l5l7> 7>^ 7>^>-g: AjJl afligs. *^S> 

- i -tls: ft* #71 s)= «! ^Eis #ei*Hr a 0 i^.; n ^ ^ 
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o]A .| t . oii ; sH~§- £-s}°H «fl^7]s- •sfl'd. $-$7)7} WJ\& n-m-F- .*H=- =**r* em?l 

2. 

^a]^o] ^-s^-^ alS sjofl tH-sf ^5]^ 4^1121 4!i =3^ { -7,-3, + l, + 5}S+ {-5,-1, + 3, +7}* zj- 

A £0.^, <#7] 7}^7}2\ %n-%r 7^7} ?H> 7>?>vg- ^ ^1 ofl^H <^Sj) 3ft 

. 3€ 31ft &-§- ^"71 3qs. «« ^tjs. 1, *1] 2 #2}oHs}-, 

8 efltsl Alx 3^-8: ^o.^, ^-71 7>AV7lsl 7^7} 7}% 7\v\3: aIJ: efl^sL ^7} °(|^7l 

oil s)*H a^s}^ 413: St* »Jj =3^3. #3«Hr *ll 3 <^£|-<>H.£. ^s}fe 3# ^H) *>.te 

3. 

^1 2 * 0 Vo fl 5a°H, A <M #e}olAi 0^7]^ 

^Al^s^ e^e)^ Jf3:3}-€ tils^^- ofl ^f- ^ a]s]£71- 1 *ll 2 ^°Hlr -^^*>3l, ofl 

^a]&o) e^e]^ ^-3.5}-^ ofl^ ^^S.7> ^ojg { _ 7j _3 i + li + 5 } aij: ^tg- 

-t- 3Hr *l) 1 #eH>H* ^7) tiiH^o] is <^l^£)ja ^ls]£7> {-5,-l,+3, + 7} 413. efl 

2 ^-ofl 5a«H^. ^-71 #e^o]Ai o)l^-7)fe 

^a]^o| E^^i -*Ml7l<i) mOml-i: ^-^1 «H, A 1^1 A 1 ^ "r^ ^-§- ^ Aj-Efl 

(state)sl ii^S. ^a]Ao^ s^el^ ^-s^ tilH^ ^1^- s.^ ^^11 ^^o}$\ ^aj 

^1 5 *<hi sa^^i. 

. *1. • ■ 



^7lA^ ^a]^ 8VSB xj^- ^-Efl TV* ^^*>^- ^ 8VSB -tlS. ^'t^'a. 
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3^ 8. 



*H1 alt!: ?HI-§: ^lT^Vfe- ^-5i-t-; 




*7l m *** «M34 W * «W ^» 34 4^ 3 8VSB W". 

^71 ^je^ « * ^ 44* ^*Kr t^e^ $ el- T^sit 

^.a. s.^ 0.5. t)*]^ 3iL 0 14 ^r-il 
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